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( 57 ) ABSTRACT 
A sound output and text display device for a vehicle , 
including : an output unit that , in a case in which sound to be 
output inside the vehicle has been decided , outputs the sound 
inside the vehicle ; and a display unit that displays text 
corresponding to the sound on a windshield in accordance 
with a state of use of the vehicle . 
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SOUND OUTPUT AND TEXT DISPLAY the first aspect of the present disclosure may enable a vehicle 
DEVICE FOR A VEHICLE occupant to check the lyrics of songs being played inside the 

vehicle , or to check subtitles while listening to foreign 
CROSS - REFERENCE TO RELATED language teaching materials . 

APPLICATION In a second aspect of the present disclosure , in the first 
aspect , positions where the text is displayed by the display 

This application is based on and claims priority under 35 unit in a case in which the vehicle is in a manually driven 
USC 119 from Japanese Patent Application No. 2018 state may be restricted to predetermined positions . 
024842 , filed on Feb. 15 , 2018 , the disclosure of which is In the second aspect , the positions where text is displayed 
incorporated by reference herein . by the display unit when the vehicle is in a manually driven 

state are restricted to predetermined positions . These prede BACKGROUND termined positions are positions where the vision of the 
driver is not obstructed , and where the action of driving is Technical Field not impeded . Accordingly , in the second aspect , text dis 
played on the windshield may be safely checked even when The present disclosure relates to a sound output and text 

display device for a vehicle . the vehicle is being manually driven . 
In a third aspect of the present disclosure , in the first 

Related Art aspect or second aspect , a position at a driver's seat side , a 
20 position at a front passenger's seat side , or positions at both 

Technology in which vehicle information such as the driver's seat side and the front passenger's seat side may 
vehicle speed and the like is projected onto a windshield is be selected as the position where the text is displayed by the 
disclosed in Japanese Patent Application Laid - Open ( JP - A ) display unit . 
No. H5-24462 . In the third aspect of the present disclosure , the position 

It is conceivable that a vehicle occupant may wish to play 25 where text is displayed by the display unit may be set to 
music , and to sing along to the music inside a vehicle , while exclusively the driver's seat side , exclusively the front 
the vehicle is traveling . In such cases , if the vehicle occupant passenger's seat side , or to both the driver's seat side and the 
only vaguely remembers the lyrics , they find it difficult to front passenger's seat side . The selection of this position 
sing the song , and it would be pleasantly convenient if the may be performed either automatically or manually . 
lyrics were displayed on the windshield . Moreover , it is also 30 In a fourth aspect of the present disclosure , in the third 
conceivable that a vehicle occupant might wish to perform aspect , the position where the text is displayed may be 
listening exercises in order to learn a foreign language or the selected based on characteristics of the sound . 
like , inside a vehicle while that vehicle is being driven . In the fourth aspect of the present disclosure , the position 
When performing such listening exercises , if subtitles for where the text is displayed is selected based on character 
the foreign language being studied were displayed on the 35 istics of the sound . These characteristics of the sound 
windshield , this would enable the learning of the foreign include , for example , in the case of karaoke , characteristics 
language to be performed more efficiently . of a song intended to be sung by one person , and charac 
However , in the aforementioned conventional example , teristics of a song intended to be sung as a duet . Text for a 

because it is possible to display only vehicle information song to be sung by one person is simply the lyrics of that 
that has been determined in advance , it is not possible to 40 song . Text for a song to be sung as a duet is separated into 
display lyrics or foreign language subtitles on the windshield the lyrics for a first part and the lyrics for a second part . 
inside a vehicle while vehicle is being driven . Accordingly , if the sound is a song to be sung by one person , 

then the position where the text is displayed can be selected 
SUMMARY to match the seating position of the vehicle occupant who is 

45 singing . Alternatively , if the sound is a song to be sung as a 
The present disclosure provides a sound output and text duet , then the lyrics for the first part can be displayed on one 

display device for a vehicle that may display text associated of the driver's seat side or the front passenger's seat side , 
with sound played inside a vehicle on a windshield , and may while the lyrics for the second part are displayed on the other 
enable the text to be easily verified without compromising one of the driver's seat side or the front passenger's seat 
driving safety . 50 side . 
A first aspect of the present disclosure is a sound output In a fifth aspect of the present disclosure , in the above 

and text display device for a vehicle , including : an output described aspects , the sound may be at least one of instru 
unit that , in a case in which sound to be output inside the mental sound or vocal sound , and the text may be lyrics of 
vehicle has been decided , outputs the sound inside the the sound . 
vehicle ; and a display unit that displays text corresponding 55 Here , the term ' vocal sound ' refers to a human singing 
to the sound on a windshield in accordance with a state of voice , however , this term is not limited to this exclusively , 
use of the vehicle . and may also include , for example , singing voices artificially 

In this sound output and text display device for a vehicle , created by a computer and the like . In the fifth aspect of the 
once sound to be output has been decided , the sound is present disclosure , once a sound to be output has been 
output inside the vehicle by an output unit . In addition , text 60 decided and has been output inside a vehicle , lyrics that 
that corresponds to the sound is displayed by a display unit correspond to that sound are displayed on the windshield by 
on a windshield , in accordance with the state of use of the a display unit . Accordingly , a vehicle occupant may listen to 
vehicle . The state of use of the vehicle refers to whether the a sound or sing along to a sound , while checking the lyrics 
vehicle is currently in a manually driven state , or is in some displayed on the windshield . 
other state . In other words , text corresponding to the sound 65 According to the sound output and text display device for 
is displayed on the windshield in an appropriate manner in a vehicle of the first aspect of the present disclosure , text that 
accordance with the state of use of the vehicle . As a result , is associated with a sound being played inside a vehicle may 
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be displayed on a windshield , and this text may be verified singing voice , however , this term is not limited exclusively 
easily without compromising driving safety . to this definition , and may also include , for example , singing 

According to the sound output and text display device for voices artificially created by a computer and the like . Addi 
a vehicle of the second aspect of the present disclosure , tionally , if the sound is a spoken voice used in foreign 
driving manually may be supported such that driving manu language teaching materials , then the term ' text ' refers to 
ally may be made even safer . subtitles for words spoken by that voice . 

According to the sound output and text display device for The specific structure of the display unit 14 is not 
a vehicle of the third aspect of the present disclosure , the described here , however , any suitable structure may be 
required text may be displayed at the required side , and a employed provided that it is capable of displaying text on the 
vehicle occupant may arbitrarily select the position where 10 windshield 20. The display unit 14 may be formed by 
the text is to be displayed . superimposing a transparent liquid crystal display onto the 

According to the sound output and text display device for vehicle interior side of the windshield 20. If the display unit a vehicle of the fourth aspect of the present disclosure , text 14 is formed by a transparent liquid crystal display , then text may be displayed at an appropriate position based on the can easily be displayed at a desired position . Additionally , it characteristics of the sound . 
According to the sound output and text display device for is also possible for a projector that projects text onto the 

a vehicle of the fifth aspect of the present disclosure , windshield 20 to be used as the display unit 14. The number 
vehicle occupant may enjoy karaoke inside a vehicle . of projectors provided is not limited to one , and it is also 

possible for plural projectors to be provided . Furthermore , it 
BRIEF DESCRIPTION OF THE DRAWINGS 20 is also possible to use both a transparent liquid crystal 

display and a projector in combination as the display unit . 
Exemplary embodiments of the present disclosure will be In the present exemplary embodiment , the output unit 12 

described in detail based on the following figures , wherein : and the display unit 14 are controlled by a control device 22 . 
FIG . 1 is a block diagram showing a sound output and text The control device 22 is able to send a selected sound to the 

display device for a vehicle according to a present exem- 25 output unit 12. In addition , the control device 22 is also able 
plary embodiment ; to send text that corresponds to that sound to the display unit 

FIG . 2 is a flowchart showing a processing flow from 14. Note that the control device 22 may form part of a car 
when a sound to be output is decided on until text is navigation device or a car audio device , or may be a separate 
displayed ; structure from a car navigation device or a car audio device . 
FIG . 3 is a flowchart showing in detail a step S4 from FIG . 30 In FIG . 1 , the selection of the sound can be made using a 

2 ; terminal such as a smartphone 24 or the like , or an operating 
FIG . 4 is a front view showing an example of text being unit such as the control device 22 or the like . The smart 

displayed on a driver's seat side of a windshield ; phone 24 can be connected either wirelessly or via a cable 
FIG . 5 is a front view showing an example of text being to the control device 22 . 

displayed on a passenger's seat side of a windshield ; A storage location for data for the sound and text can be 
FIG . 6 is a front view showing an example of text being an optional location such as the control device 22 , the 

displayed on a driver's seat side and a passenger's seat side smartphone 24 , or an external server 26 or the like . Data that 
of a windshield ; and is stored in the external server 26 may be transmitted directly 
FIG . 7 is a front view showing an example of text being to the control device 22 , or may be transmitted to the control 

displayed on an entire central portion of a windshield . 40 device 22 via the smartphone 24 . 
It is not necessary for the sound data and the text data to 

DETAILED DESCRIPTION be stored in the same location , and the sound data and the 
text data may be stored in mutually different locations . More 

Hereinafter , an exemplary embodiment for implementing specifically , for example , once a sound stored in the smart 
the present disclosure will be described in detail with 45 phone 24 has been selected , software in the smartphone 24 
reference to the drawings . Note that an arrow RH and an or in the control device 22 analyzes that sound , and data for 
arrow UP that are shown in the appropriate drawings respec text that corresponds to that sound may be downloaded 
tively indicate a vehicle right side and a vehicle upper side . automatically from another location such as the external 

In FIG . 1 , a sound output and text display device for a server 26 . 
vehicle 10 according to the present exemplary embodiment 50 The position where the text is displayed is selected by the 
has an output unit 12 and a display unit 14 . control device 22 in accordance with the state of use of the 

In FIG . 1 , the output unit 12 is , for example , a speaker vehicle 18. Here , the term ' state of use of the vehicle 18 
that , once a sound to be output inside a vehicle has been refers to whether the vehicle 18 is currently being manually 
decided , outputs the sound inside the vehicle . As is shown in driven , or is in some other state . In other words , the position 
FIG . 4 through FIG . 6 , the output unit 12 is provided , for 55 where the text is displayed is selected depending on whether 
example , in an instrument panel 16. The sound may be , for or not the state of use of the vehicle is a state in which the 
example , at least one of instrumental sound or vocal sound , vehicle is currently being manually driven . 
or a spoken accompaniment of foreign language teaching A state in which the vehicle is not currently being manu 
materials . ally driven ( i.e. , a non - manually driven state ) is a state in 

The display unit 14 is a device that displays text which 60 which the vehicle 18 is stopped and has not started to move , 
corresponds to the sound on a windshield 20 in accordance or an automated driving state in which it is not necessary to 
with the state of use of a vehicle 18. When the sound is a manually drive the vehicle . The following two instances 
vocal sound ( e.g. , a song ) , or an instrumental sound intended may be considered as examples in which the vehicle 18 is 
for lyrics ( e.g. , karaoke music ) , or a combination of both stopped and is not about to move ' . A first example is 
vocal sound and instrumental sound ( e.g. , both music and 65 in which , if the vehicle 18 has automatic transmission , then 
lyrics together ) , then the text is formed by the lyrics of each the shift lever is in the P position , and the parking brake is 
of these . Here , the term ' vocal sound ' refers to a human in operation . A second example is a case in which , if the 

35 

case 
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vehicle has manual transmission , then the shift lever is in position for the lyrics for the second part ( e.g. , the female 
neutral , and the parking brake is in operation . part ) to be selected via an operation performed by a vehicle 
A flow of control processing from the selection of a sound occupant . 

to the display of text is shown in a flowchart in FIG . 2. In The present exemplary embodiment has the above - de 
step S1 , a sound to be output inside a vehicle is decided . In 5 scribed structure , and operations thereof will now be 
step S2 , the selected sound is output . In step S3 , whether or described . In FIG . 1 and FIG . 4 through FIG . 7 , in the sound 
not the state of use of the vehicle 18 is a manually driven output and text display device for a vehicle 10 according to 
state is determined . If the state of use of the vehicle 18 is a the present exemplary embodiment , when a sound to be 
manually driven state , then in step S4 , the position where output is decided in the control device 22 , the sound is 
text is displayed is restricted to predetermined positions 10 output by the output unit 12 inside the vehicle . Additionally , 

text that corresponds to that sound is displayed by the ( FIG . 4 through FIG . 6 ) . These predetermined positions are display unit 14 on the windshield 20 in accordance with the positions where the vision of the driver is not obstructed , and state of use of the vehicle 18. In other words , text that where the action of driving is not impeded such as , for corresponds to the sound is appropriately displayed on the 
example , in a lower portion of the windshield 20. If the state 15 windshield 20 in accordance with the state of use of this 
of use of the vehicle 18 is not a manually driven state , then vehicle 18. As a result , for example , a vehicle occupant may 
in step S5 , there are no restrictions on the position where text check the lyrics of music being played inside the vehicle , or 
can be displayed . If there are no restrictions , then the may check subtitles while listening to a spoken accompa 
position where the text is displayed can be set , for example , niment of foreign language teaching materials . Because of 
to the entire central portion of the windshield 20 ( see FIG . 20 this , it is possible to display text which is associated with the 
7 ) . Next , in step S6 , text is actually displayed on the sound being played inside a vehicle on the windshield 20 , 
windshield 20 . and to verify that text easily without compromising driving 

If there are restrictions on the position where text can be safety . 
displayed ( step S4 ) , then as is shown in a flowchart in FIG . In the present exemplary embodiment , when a vehicle is 
3 , either the driver's seat side , or the front passenger's seat 25 in a manually driven state , the positions where text is 
side , or both the driver's seat side and the front passenger's displayed by the display unit 14 are restricted to predeter 
seat side can be selected as the position ( or positions ) where mined positions , for example , to a lower portion of the 
text is displayed by the display unit 14. In step S11 , whether windshield 20. At this time , the position where text is 
or not to select the driver's seat side is determined . If the displayed by the display unit 14 can be set to only at the 
driver's seat side is selected , then in step S12 , a driver's seat 30 driver's seat side ( see FIG . 4 ) , only at the front passenger's 
side display is set to ON . If the driver's seat side is not seat side ( see FIG . 5 ) , or to both the driver's seat side and 
selected , then in step S13 , the driver's seat side display is set the front passenger's seat side ( FIG . 6 ) . This position 
to OFF . Next , in step S14 , whether or not to select the front selection can be made either automatically or manually . 
passenger's seat side is determined . If the front passenger's Accordingly , text displayed on the windshield 20 may be 
seat side is selected , then in step S15 , a front passenger's 35 checked safely even when the vehicle is being manually 
seat side display is set to ON . If the front passenger's seat driven . Because of this , manual driving may be supported 
side is not selected , then in step S16 , the front passenger's such that driving may be made even safer . 
seat side display is set to OFF . When the vehicle state of use is a stopped state or an 
The selection of the position for displaying text may be automated driving state in which the vehicle is not currently 

made via an operation performed by a vehicle occupant , and 40 being manually driven , then , as is shown in FIG . 7 , it is also 
may be made in accordance with the characteristics of the possible for the position where text is displayed to be set as 
sound . The term “ characteristics of the sound ' refers , for the entire central portion of the windshield . 
example , to the characteristics in karaoke of a song to be Additionally , it is also possible for the position where the 
sung by one person , or the characteristics ( e.g. , duet infor text is displayed to be selected based on characteristics of the 
mation ) of a song to be sung as a duet . The text displayed for 45 sound . Accordingly , if the sound is a song to be sung by one 
a song to be sung by one person is formed by the lyrics of person , then the position where the text is displayed can be 
that song . The text displayed for a song to be sung as a duet selected to match the seating position of the vehicle occu 
is formed by the lyrics for a first part ( e.g. , a male part ) and pant who is singing . Alternatively , if the sound is a song to 
the lyrics for a second part ( e.g. , a female part ) . be sung as a duet , then the lyrics for the first part can be 

If the sound to be output inside the vehicle is a karaoke 50 displayed on one of the driver's seat side or the front 
song for one person , and there is only one vehicle occupant , passenger's seat side , while the lyrics for the second part are 
then a mode of use in which the display position for the displayed on the other one of the driver's seat side or the 
lyrics is set to the side where that vehicle occupant is sitting front passenger's seat side . In other words , the necessary 
might be expected . If a song for one person is selected , and text may be displayed at the necessary side , or else the 
there are vehicle occupants on both the driver's seat side and 55 position where the text is displayed may be selected as is 
the front passenger's seat side , then the display position for desired by a vehicle occupant . Additionally , text may also be 
the lyrics can be selected as is desired . Moreover , if the displayed in an appropriate position based on the character 
sound to be output inside the vehicle is a duet song , then the istics of the sound . 
genders of the vehicle occupant on the front passenger's side When the sound is a vocal sound ( e.g. , a song ) , or an 
and the vehicle occupant on the driver's seat side are 60 instrumental sound intended for lyrics ( e.g. , karaoke music ) , 
determined respectively using a camera or the like , and a or a combination of both vocal sound and instrumental 
mode of use in which the display position for the lyrics for sound ( e.g. , both music and lyrics together ) , then once the 
the first part is set to the side where the male is sitting , and sound to be output has been decided and is output inside the 
the display position for the lyrics for the second part is set vehicle , lyrics corresponding to the sound are displayed by 
to the side where the female is sitting might be expected . 65 the display unit 14 on the windshield 20. Accordingly , a 
Note that it is also possible for the display position for the vehicle occupant is able to check the lyrics that are displayed 
lyrics for the first part ( e.g. , the male part ) and the display on the windshield 20 and , at the same time , listen to the 
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music or sing along to the music . Because of this , a vehicle 2. The sound output and text display device for the vehicle 
occupant may enjoy karaoke inside a vehicle . according to claim 1 , wherein positions where the text is 
An example of an exemplary embodiment of the present displayed by the display unit in a case in which the vehicle 

disclosure has been described above , however , exemplary is in a manually driven state are restricted to predetermined 
embodiments of the present disclosure are not limited to this , 5 positions . 
and it is to be understood that various modifications and the 3. The sound output and text display device for the vehicle 
like may be made to the present disclosure insofar as they do according to claim 1 , wherein a position at a driver's seat 
not depart from the spirit or scope of the present disclosure . side , a position at a front passenger's seat side , or positions 
What is claimed is : at both the driver's seat side and the front passenger's seat 
1. A sound output and text display device for a vehicle , 10 side can be selected as the position where the text is 

comprising : displayed by the display unit . 
an output unit that , in a case in which sound to be output 4. The sound output and text display device for the vehicle 

inside the vehicle has been decided , outputs the sound according to claim 1 , wherein the sound is at least one of 
inside the vehicle ; instrumental sound or vocal sound , and the text is lyrics of 

a control device configured to : ( i ) determine whether the 15 the sound . 
vehicle is currently being man anually driven ; and ( ii ) 5. The sound output and text display device for the vehicle 
select a position on a windshield to display text corre according to claim 1 , wherein , in a case in which the vehicle 
sponding to the sound based on the determination of is in a manually driven state , the display unit displays the 
whether the vehicle is currently being manually driven ; text at a lower portion of the windshield . 
and 6. The sound output and text display device for the vehicle 

a display unit that displays the text corresponding to the according to claim 1 , wherein , in a case in which the vehicle 
sound on the selected position on the windshield , is not currently being manually driven , the display unit 
wherein the position where the text is displayed is displays the text at an entire central portion of the wind 

shield . selected based on characteristics of a karaoke song to 

20 

be sung . 


